Abstract: Cocaine-induced vasculitis is a rare complication found in drug abusers. It occurs due to cocaine adulterated with levamisole. Levamisole was once used as a chemotherapy and immunomodulator for different conditions. One of the side effects of this medication is necrotizing vasculitis which has been reported in the US and Puerto Rico. Here we present another case of cocaine induced vasculitis in Puerto Rico. We describe a 43-year-old female with past medical history of bronchial asthma, migraine, and crack smoking who presented to the emergency room due to blood in her urine for 5 days. She also reported fever, chills, and fatigue. At the physical exam she had a right knee ulcer with swelling erythema, warmth, and pain. Also, she had retiform purpuric plaque lesions in her ears, bilaterally. Eroded plaques with elevated borders at left foot and finger dorsum were also present. Laboratory workup was positive for cocaine. The patient showed leucopenia and microcytic anemia with a normal absolute neutrophil count in her cell blood count. Blood cultures, urine cultures, and ulcer cultures were negative. Urinalysis was positive for proteinuria and hematuria. Also, the patient had positive perinuclear anti-neutrophil cytoplasmic antibody, cytoplasmic anti-neutrophil cytoplasmic antibody, and antinuclear antibody tests and elastase specificity. She showed negative anticardiolipin and lupus anticoagulant antibodies. Her complement levels were decreased. The punch biopsy of her ear showed superficial thrombosis of superficial vascular plexus with perivascular lymphocytic infiltrates and deeper sections showed epidermal necrosis and necrotizing vasculitis. She was started on a high dose of steroids, but could not complete the treatment because she escaped from the hospital before finishing her treatment.
Introduction
Cutaneous vasculitis occurs as a result of inflammatory processes that target and damage small or medium-sized blood vessels in the skin. A wide variety of disorders can lead to the development of cutaneous vasculitis. Infections and medications are the most common etiologies of cutaneous small vessel vasculitis. 1 Cocaine can induce vasculitis. Over the years there have been some reports on this matter. What was once considered to be a very rare complication in drug abusers, now seems to be more common. Since 70% of the cocaine seized in the United States has been adulterated with levamisole, 2 it's no wonder that there have been increased reports of vasculitis than in previous years. Here we report another case of vasculitis in Puerto Rico with anti-neutrophil cytoplasmic antibody (ANCA) positivity linked to cocaine use.
Case report
This is the case of a 43-year-old female with past medical history of bronchial asthma, migraine, and crack smoking, who came to San Juan City Hospital because she 
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García pérez et al started to present blood in her urine 5 days prior. Also, she reported fever, chill, and fatigue. The patient also presented with right knee erythema, warmth, swelling, and pain. The knee pain was 8/10 in intensity that increased when moving. The patient denied surgeries or traumas to the area. She also denied allergies and used no medications. Her history was remarkable for smoking crack daily for 30 years. Her last use was the day prior to admission. The physical exam showed bilateral purpuric macules in the ear helix; eroded plaques and elevated borders over the left foot; a 0.4 mm lesion at the finger dorsum; as well as vascular lesions in the knee and forearm (Figures 1 and 2 ). Toxicology was positive for cocaine. HIV test and hepatitis profile were nonreactive. Other laboratories showed increased levels of cytoplasmic ANCA (c-ANCA; 1.7 IU/mL), perinuclear ANCA (P-ANCA; 1.7 IU/mL), and antinuclear antibody (ANA; 3.1 units). Immunoglobulin G levels were 2,354 mg/dL and immunoglobin M was 490 mg/dL, which are both elevated. The ANA test showed homogenous pattern with titers .1:320 Dils. ANCA specificities to neutrophil lactoferrin were negative, as well as to cathepsin G and lysozyme. However, an enzyme-linked immunosorbent assay for elastase was positive. Also, cryoglobulins were positive. Complement levels were decreased; C3 = 81.9 mg/dL and C4 = 13 mg/dL. Anticardiolipin antibodies were negative (immunoglobin G: 9 U/mL; immunoglobin A: 7.6 U/mL; immunoglobin M: 8.2 U/mL), as well as lupus anticoagulant. The patient had an elevated erythrocyte sedimentation rate of 107 mm/hour and an elevated C-reactive protein level of 72.3 mg/L. The cell blood count showed leucopenia (white blood cell count = 4.5 × 10 3 /Ul), a microcytic anemia (hemoglobin = 9.2 g/dL, hematocrit = 28.2%, mean cell volume = 71.39 fl, and red blood cell distribution width = 19%), and platelets of 183 × 10 3 uL. Her d ifferential showed 75% neutrophils, 20% lymphocytes, 2% monocytes, and bands of 2% with an absolute neutrophil count of 3,465 cells/mm 3 . Urinalysis came with proteinuria (150 mg/dL), occult blood (250 uL), red blood cells (loaded -not countable/high power field), and many amorphous crystals. The punch biopsy of her ear showed superficial thrombosis of superficial vascular plexus with perivascular lymphocytic infiltrates and deeper sections showed epidermal necrosis and necrotizing vasculitis (Figure 3) . Cultures of the ulcers came back with no organism growth. Also, blood cultures and urine culture were negative for an infective organism. This patient was started on a high dose of steroids, but didn't finish treatment since she escaped from the hospital. 
Discussion
Levamisole-induced, occlusive, necrotizing vasculitis is an uncommon side effect of levamisole. Levamisole was previously used as an anthelmintic agent, in cancer therapy, and is still available as a veterinary deworming drug. 3 Vasculitis presents as purpuric retiform lesions with necrotic patches typically manifesting on the ears and extremities. The lesions can be caused by inhaling or smoking cocaine. 3 To the best of our knowledge, 33 cases have been reported of levamisole-induced vasculitis in patients using cocaine. The clinical findings on these patients were retiform purpuric plaques with ulceration and necrosis of the center. It usually affected the ear, face, chest, back, and upper and lower extremities. 1, Some of the lesions were painful. The necrosis can be as extensive as to cover 35% of the body and can lead to amputation of the extremities. 21, 22 In this patient, she had lesions on her ears, upper extremity, and knee as mentioned previously. ANCAs (p-ANCA or both p-ANCA and c-ANCA), antiphospholipid antibodies, and leukopenia or neutropenia are frequently detected in patients with vasculitis or vasculopathy due to levamisole-contaminated cocaine as seen in this patient. [1] [2] [3] [4] In previous reports, there were 20 cases with reported leucopenia and neutropenia, but 13 cases with neither one of them. There is also a pattern of p-ANCA and c-ANCA antibodies in most of the cases, as in our patient. However, the specific antigens responsible for generating these positive ANCA fluorescent patterns are not yet clearly defined. 3 In addition, immunoglobin M anticardiolipin antibodies were detected in most of the cases but not in our patient. Even though there is a tendency to have these markers, they are not specific for this kind of vasculitis as they can be seen in other diseases. Urine toxicology testing can confirm cocaine use by the patient in the preceding 2-3 days. Testing for levamisole in serum or urine is commercially available, but the short half-life of levamisole (5.6 hours) makes the drug difficult to detect. 4 Although levamisole levels were not measured in this case due to the short half-life and the fact that a routine test for its detection is not commonly available, we believe it caused the clinical presentation of our patient. In the previously reported cases of levamisole-induced vasculitis, there was a predominance of female patients. It will be interesting to explore the epidemiological tendencies of these lesions, even though they can affect both males and females. Usually levamisole-induced vasculitis lesions resolve spontaneously after not using cocaine for couple of weeks. 3 However, steroids have been used in some cases with success. 8 But, the benefits of steroids are not clear to this day. Still, steroids were used in some of the previously reported cases with resolution within a week of use. The most important thing that physicians should do is to inform patients to stop using cocaine or other illegal drugs. With this approach, cocaine-induced vasculitis would not be an issue in the future. The case presented will add more information to this trend seen in cocaine users, which can be useful for future research in specific findings of this type of patients.
